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Ectopic Atrial Tachycardia After Transvenous Catheter Ablation of a
Posteroseptal Accessory Pathway
MARTIN BORGGREFE, MD, GUNTER BREITHARDT, MD
Dusseldorf, West Germany
Closed chest electrode catheter ablation of a posterosep-
tal accessory pathway was performed on an 18 year old
patient with recurrent supraventricular tachycardia. After
the procedure, ectopic atrial tachycardia was observed
for the first time. Detailed endocardial atrial mapping
revealed that this ectopic atrial tachycardia originated
Transvenous catheter ablation has evolved as an alternative
to antitachycardia surgery and has proven effective in the
disrupt ion of either atrioventricular (AV) node conduction
(1-3) or accessory AV connections (4,5) and in the treat-
ment of some patients with ventricular tachycardia (6,7,7a).
However, experience with this technique is limited and little
is known about possible complications. Therefore, we report
on a patient who developed an ectopic atrial tachycardia at
the site of ablation of a posteroseptal accessory pathway.
In addition, accessory pathway conduction resumed . Both
accessory pathway conduction and atrial tachycardia were
simultaneously abolished by a second transvenous catheter
shock . During subsequent follow-up for 10 months, there
was no evidence of a recurrence of the arrhythmias. To our
knowledge , this represents the first case of atrial ectopic
tachycardia complicating transvenous catheter ablation.
Case Description
Clinical features. An 18 year old man was referred for
evaluation and treatment of supraventricular tachycardia.
The electrocardiogram (Fig. I) during sinus rhythm showed
normal conduction times and no evidence of pre-excitation.
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from the first site of catheter ablation. As retrograde
conduction resumed, a second ablation procedure was
performed, resulting in successful ablation of both the
ectopic atrial tachycardia and the accessory pathway
conduction.
(J Am Call CardioI1986;8:441-S)
During supraventricular tachycardia with a ventricular rate
of 180 beats/min , retrograde, inverted P waves were visible .
The QRS complex had a left bundle branch block config-
uration. This supraventricular tachycardia had been present
for 13 years. Administration of verapamil, ajmaline , pro-
pafenone , sotalol and aprindine had been ineffective in con-
trolling the tachycardia. Physical examination revealed nor-
mal development and no cardiovascular abnormality .
Hemodynamic and angiographic findings were consistent
with a moderate dilated cardiomyopathy (ejection fraction
55%). An electrophysiologic study confirmed the diagnosis
of a circus movement tachycardia using a concealed pos-
teroseptal accessory pathway.
Without antiarrhythmic medication the supraventricular
tachycardia was incessant. In 1983, therapy with amioda-
rone (initial loading dose I g/day for I week; maintenance
dose 600 mg/day) resulted in clinical improvement. Epi-
sodes of tachycardia occurred only two to three times a
week and lasted only 2 to 3 minutes. However , in August
1984 the serum transaminase levels dramatically increased
(aspartase aminotran sferase 489 IUJliter, alanine amino-
transferase, 1,089 Il.l/liter ) requiring reduction of the amio-
darone dose . After 4 weeks the serum transaminase levels
returned to normal. However , after the amiodarone dose
was lowered (200 mg/day ) supraventricular tachycardia re-
curred frequently . The patient was offered the option of
either surgical ablation or catheter ablation of the accessory
pathway. He chose the latter and gave his informed consent.
Ablation procedure. A hexapolar electrode catheter in-
serted through the vena cephalic a was utilized for stimu-
lation of the right ventricular apex as well as for recording
right atrial activity. Additionally , one quadripolar catheter
(USCI) was inserted and positioned against the right atrium
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Figure 2. Electrocardiogram during sinus rhythm (first beat) and
ectopicatrial tachycardia (secondbeat). Note the negativeP waves
in leads II, III, aVF and V2 to V6 in the second beat.
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concealed pathway, and 2) an ectopic atrial tachycardia with
negative P waves in leads II and III, variable cycle lengths
of 440 to 515 ms and I: I AV conduction (Fig. 2).
After several days ofmonitoring. a second ablation pro-
cedure was undertaken . Endocardial mapping was per-
formed to localize the site of origin of atrial tachycardia.across the tricuspid valve to record the His bundle electro-
gram. A third quadripolar catheter was positioned in the
coronary sinus to record left atrial activity. Another quad-
ripolar catheter was used as an exploring electrode. Surface
leads I, II and V I and the intracardiac electrograms were
recorded at a paper speed of 100 to 200 mm/s on a Siemens-
Elema ink recorder. Methods of atrial catheter mapping have
been published in detail (8). After careful endocardial map-
ping during supraventricular reentrant tachycardia and pro-
grammed ventricular stimulation, the earliest site of retro-
grade atrial activation was confined to the posteroseptal
position just outside the os of the coronary sinus . After
endotracheal anesthesia and relaxation an initial 100 1 dis-
charge was delivered through the tip electrode (anode) and
directed to a back paddle (cathode) using a standard defi-
brillator (Hellige) . Thereafter, complete retrograde block
was noted. Two additional 200 1 discharges were delivered
at the same location. Anterograde conduction over the AV
node remained intact.
Twenty-four hours after ablation, anterograde and ret-
rograde conduction were assessed by use of the hexapolar
catheter, which was left in place. There was again I: I
retrograde conduction but no supraventricular tachycardia
could be induced by programmed atrial and ventricular stim-
ulation. The patient was discharged without antiarrhythmic
medication . Ten days later he was readmitted because of
palpitation. At this time, two different supraventricular ar-
rhythmias were observed during in-hospital monitoring: I)
the known supraventricular reentrant tachycardia using a
Figure 1. Electrocardiogram during sinus rhythm(left) and supra-
ventriculartachycardia (right) with left bundle branch block con-
figuration and a cycle length of 335 ms.
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ectopic atrial tachycardia
Figure 5. Atrial activation mapping during ectopic atrial tachy-
cardia. Schematic drawing of the right atrium showing the en-
docardial activation times in milliseconds. Earliest atrial activation
is depicted at the posteroseptal region, just outside the os of the
coronary sinus, with spread of activation upward to the high right
atrium and left atrium (CS). CSdisl = distal coronary sinus; CSmid
= mid coronary sinus: TRIC = tricuspid valve; VCI = inferior
vena cava; VCS = superior vena cava.
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the site of origin of ectopic atrial tachycardia was confined
to this site of earliest retrograde atrial activation during
supraventricular reentrant tachycardia and ventricular stim-
ulation (Fig. 3,4 and 5). At this site, two synchronized 200
J discharges were delivered through the tip of the quadripolar
USCI catheter, resulting in complete retrograde block. Ad-
ditionally, no further ectopic atrial tachycardia was docu-
mented. At the same location three further shocks of 200 J
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Figure 3. Electrophysiologic study: ectopic atrial tachycardia after
transvenous catheter ablation. Surface electrocardiogram and en-
docardial recordings 3 weeks after the first ablation procedure show
an ectopic atrial tachycardia with a cycle length of 515 ms and
negative P waves in leads I and II. Earliest right atrial activation
(RA*) occurred at the posteroseptal region close to the site of the
first ablation with spread of activity to the mid-right atrium (mid.
RA) and high right atrium (HRA).
Utilizing the high right atrial electrode as the reference, a
quadripolar catheter was used to determine the atrial acti-
vation sequence. The earliest point of retrograde atrial ac-
tivation was in the posteroseptal position at the identical site
where the first ablation had been undertaken. Furthermore,
mid.Ra
Figure 4. Electrogram showing normal sinus
rhythm and ectopic atrial tachycardia (left) and
the sequence of retrograde atrial activation dur-
ing constant right ventricular pacing (right).
During ectopic atrial tachycardia, the earliest
atrial activity is recorded at the posteroseptal
position (RA*) with spread to the mid-right atrium
(mid. Ra) and high right atrium (HRA). During
constant right ventricular pacing with SIS I =
450 ms, the same retrograde activation sequence
occurred with earliest retrograde activation (165
ms) of the atrial posteroseptal region where the
accessory pathway was located and the first en-
docardial shocks were delivered.
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each were applied. There were no complications. The an-
terograde conduction remained intact.
Twenty-four hours after ablation of the accessory path-
way, the patient was fully ambulatory and had no symptoms.
The electrocardiogram at rest was unchanged . Serum crea-
tine kinase levels rose to a maximum of 120 IU/liter. The
echocardiogram revealed no change . Sixty-six hours and 8
weeks after ablation, there was stilI complete retrograde
block on repeat electrophysiologic studies . The anterograde
Wenckebach point of the AV node during incremental atrial
pacing was reached at a cycle length of 370 ms. During
several 24 hour ambulatory electrocardiographic recording
periods no atrial arrhythmias were seen. Over the past 10
months the patient has been asymptomatic and free of ar-
rhythmias without taking cardioactive medication.
Discussion
Previous experience with catheter ablation techniques
in the Wolff·Parkinson-White syndrome, Catheter abla-
tion techniques are emerging as alternatives to surgical treat-
ment of drug refractory arrhythmias (1-7). This new tech-
nique has been applied by several groups for ablation of
accessory AV connections (4,5 ,9 ,10). To date , only limited
information is available on the success rate and possible
complications of ablation techniques . Morady and Schein-
man (4) described one case of pre-excitation syndrome in
which long-term abolition of an accessory pathway had been
achieved. Since then, further attempts at pathway interrup-
tion have been undertaken (5,9 ,ll) .
Complications of catheter ablation in the Wolff·Par·
kinson-White syndrome. Brodman and Fisher (12) studied
the pathologic changes of energy discharge within the coro-
nary sinus. In their model, they observed coronary sinus
rupture , mild stenosis to occlusion of the coronary sinus
and intimal hyperplasia within the immediately adjacent
circumflex coronary artery. Recently , Hartzler et ai. (13)
described a case of severe focal right coronary spasm com-
plicating attempted catheter ablation of a right atrial free
wall accessory pathway. Furthermore, the incidence of abla-
tion-induced complete AV block of normal AV conduction
is not known.
In our patient , the accessory pathway was successfully
disrupted without altering normal AV conduction. However,
the clinical course of the patient was complicated by the
occurrence of an ectopic atrial tachycardia originating at the
site of the accessory pathway . This complication has not
been previously described. However, it was possible to ablate
this " new" arrhythmia focus without complication. This
represents the second reported case in which successful cath-
eter ablation of an ectopic automatic atrial arrhythmia was
attempted. Silka et al. (14) described the first case in which
this new technique was successfully applied.
Myocardial damage and arrhythmogenic potential after
direct current shock. Lerman et al. (15) studied the effects
of transvenous direct current shocks on regional structure ,
function and cardiac rhythms of the canine ventricle . In this
study, a high incidence of malignant ventricular arrhythmias
was noted, resulting in ventricular tachycardia in all animals
monitored and in a 38% sudden death rate . The clinical
relevance of these findings, however , is uncertain. In our
experience with ablation of arrhythmogenic sites within the
human left ventricle (7a), we rarely observed malignant
ventricular arrhythmias. Most arrhythmic episodes occurred
only transiently . However, there has been speculation on
the possible effects of the local necrosis produced by the
shock which may lead to new focal arrhythmias. This seems
to be the case in our patient, in whom an ectopic atrial
tachycardia developed after ablation. The underlying patho-
physiologic mechanisms involved in the genesis of this "new"
arrhythmia are not known. However, one might speculate
that partially damaged myocardial cells in the vicinity of
the produced scar may form a new arrhythmogenic sub-
strate . Further, one might assume that in a patient with
dilated cardiomyopathy the scar produced by ablation is
more likely to develop an arrhythmogenic potential, because
the atrial structure may be different from normal cardiac
tissue and probably is more susceptible to atrial arrhythmias.
Conclusions. Catheter ablation remains an experimental
technique with unknown side effects and undetermined long-
term results . The feasibility of this new technique as a ther-
apeutic alternative must be established by further studies .
The potential arrhythmogenic effects warrant further inves-
tigation.
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